All these papers illustrate nicely the potential of collaboration between paleoanthropology and relevant natural sciences. As an interesting intellectual exercise, the reader might wish to read each of the papers twice, ignoring all data and conclusions about environmental context and lifeways derived from the natural sciences at the second reading. In every case, the variation in readings will cause a considerable difference in the interest and utility of the articles. This is not just a reflection of the title and focus of the symposium. It is a result of the impossibility of deriving useful conclusions about prehistoric human lifeways without understanding their natural context. That, in itself, is perhaps the moral of our story, as presented in these papers, and the significance of the separation of paleoanthropology from traditional prehistory. In our attempt to understand man's physical and behavioral evolution, we are at long last learning to distinguish Evolution from the concept of Progress and to equate it, as rightfully must be done, with Adaptation. 
THE DIETARY HYPOTHESIS OF AUSTRALOPITHECINE DIFFERENTIATION
IN MOST DISCUSSIONS of australopithecine phylogenies, considerable emphasis is placed on the contrasts of dentition between gracile, robust, and hyper-robust forms. One body of thinking, most lucidly championed by J. T. Robinson (1963, 1967) , explains these differences by dietary adaptations, suggesting that the relatively small anterior teeth and relatively massive premolars of the robust australopithecine would be most suited to a vegetarian. On the other hand, the dentition of the gracile form, with well-developed incisors and canines, is believed to indicate an omnivorous diet, including substantial proportions of meat and other animal protein. One of the key arguments used by Robinson to support this dietary hypothesis is that of the sediments in which the different australopithecine "populations" were found embedded. In the case of the Transvaal cave breccias there seem to be foolproof arguments that the robust australopiths were present-exclusively so according to [73, 1971 Robinson--during relatively wet periods with more luxuriant vegetation, while gracile australopiths completely replaced the robust forms during drier phases. This theory of ecological differentiation was anchored on the meticulous sediment studies of C. K. Brain (1958, 1967) . Not only were Brain's interpretations used to infer that the gracile and robust australopiths exploited different environments, but they were variously applied to establish a sequence of so-called pluvial and interpluvials during the early Pleistocene. This paleoclimatic "curve," in turn, was employed to support Robinson's (1963) Butzer 1963) . There, in the Mediterranean region, red detrital sediments, derived from residual soils, are well represented in complex stratigraphic relationships with interglacial beaches, cave breccias, alluvial bodies, and eolianites. Known as limons rouges, or red silts, these deposits vary widely in facies, allowing more perspectives as to their overall interpretation (see Butzer 1971:306ff) . At the same time, their dating-with respect both to assemblages of marine mollusca and to isotopic dating by the thorium-uranium technique-provides both a firmer internal stratigraphy and a crude means of estimating rates of sedimentation (see Butzer and Cuerda 1962; Stearns and Thurber 1965, 1967) .
The present paper does not aim to contradict Brain's conclusions; instead it hopes to show that the sedimentary evidence from the australopithecine breccias is still problematical and that further work and reevaluation will be necessary. In order to do so, the stratigraphic column at each site must be amplified, to obtain estimates of cumulative sediment thickness, and to permit tracing of more objectively defined facies, both horizontally and vertically. At the same time the laboratory evidence needs to be reconsidered in comparison with the Balearic parallels. Consequently, this paper aims to discuss a problem, and urge further field study, rather than to present a body of analytical data. In this connection I would like to emphasize that I have profited greatly from repeated discussions with C. K. Brain (The Transvaal Museum), who not only facilitated but welcomed my visits to the sites. Appreciation is also due to Alun Hughes (Witwatersrand University), who introduced me to Makapansgat, and provided further opportunity for critical discussion.
THE NATURE OF THE AUSTRALOPITHECINE BRECCIAS
The australopithecine sites of the Transvaal form part of old cave fills. These caves were developed in dolomitic limestone as a result of karstic solution, while the deposits within were derived from several sources: (a) blocks of dolomite, fallen from the roof and walls of interior caverns, vertical shafts, or sink-holes; (b) insoluble residues of oxides, quartz and chert left by the breakdown of dolomite; (c) carbonate precipitates, mainly flowstones; (d) colluvial detritus, derived from outside of the cave and by rainwash and mass-movements, ranging from reddish decalcified soils to crude dolomite scree, accumulating by gravity at the base of rock outcrops or washed down the hillsides. The great bulk of the fossiliferous deposits consist of colluvial detritus, admixed with collapsed blocks of dolomite. The resulting sediments were impregnated by carbonates during and after deposition and now form typical limons rouges. Only at Makapansgat are there appreciable deposits constituted in the main part of insoluble cave residues and precipitates. At or near each of the sites karstic pools, seeps, or springs were probably available in early prehistoric times, providing sources of water for hominids and other animals, and presumably favoring a more luxuriant plant cover at the local level.
Brain (1958, 1967) was able to show conclusively that the calcareous cement was precipitated from percolating solutions, and that it had not been introduced as a fine, eolian lime dust with the original soil wash. 
SOME TENTATIVE CONCLUSIONS
Several inferences can be made by way of conclusion:
(1) Except for the carbonate precipitates in general and some intermediate beds at Makapansgat, the sediment matrix of the australopithecine caves is typical of limons rouges. The fact that such reddish soil products were repeatedly washed into the caves indicates that the vegetation mat was, at times, incomplete, and that high intensity rains were no less common than today. At such times the grass cover was certainly less dense than it was at the arrival of the European settlers in the mid-nineteenth century. Consequently the cave breccias do not provide convincing evidence of a fluctuating climate through time, at least not contemporary with active sedimentation. This does not negate the possibility that the rates and modes of soil formation on the hillslopes, outside of the caves, varied through time; but it is unlikely that such soil formation was contemporary with the periods of active erosion responsible for removing and transporting materials, and ultimate accumulation in the cave interiors. The crucial thing, then, is the time lag between external soil development by weathering and eolian accretion on the one hand, and internal sedimentation on the other.
The great bulk of the sediments at each site implies accumulation under relatively dry conditions, either with a lower rainfall, or with a less equitable distribution of rains. As such, the sediments do not argue for alternating occupation by gracile and robust australopithecines under different environmental conditions. Any paleo-climatic deductions will have to be based primarily on biological data. Some 80% or 90% of the fauna represented at each site is gazelle or antelope (Brain, personal communication) , which is suggestive of fairly uniform grassland settings. Until these bovidae have been studied in detail, inferences based on other, rather rare forms are possibly meaningless.
(2) The sediments at the different sites have no ex ipso implications for dating or any stratigraphic purposes. Any correlations must be made from faunal criteria, in the absence of materials suitable for isotopic dating (see Tobias and Hughes 1969). I feel strongly that the hypothetical rainfall curve given initially by Brain (1958) and subsequently modified and reproduced by Cooke (1963) 2A further note by Butzer presenting specific site data together with a commentary by Dr. C. K. Brain on some aspects of the interpretation of the australopithecine breccias will be presented in a forthcoming issue.
